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I. Basis of the report 



1 . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 



the international application as originally filed. 
| | the description, pages 



| | the claims, 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



as originally filed, 
filed with the demand, 
filed with the letter of 
filed with the letter of 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



| | the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 



I I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
3 * I — I to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-13 



1-13 



1-13 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Cited document 1: WO, 94/23019, A (Nippon Zeon Co., Ltd.), 13 October, 1994 (13.10.94) & 
AU, 9462926, A 6s EP, 692532, A 

Cited document 2: YOSHIDA, Shigeto et al., "The glycoprotein B genes of Marek's disease virus 
serotypes 2 and 3: identification and expression by recombinant fowlpox virus", Virology 
(1994), Vol. 200, No. 2, p. 484-493 

Concerning claims 1-4 

Said document 1 cited in the ISR discloses a fused polypeptide in which a signal membrane 
anchor of a type II envelope protein of a virus acting to infect Aves is linked on the N-terminal 
side of a polypeptide having the antigenicity of Mycoplasma gallisepticum (MG). Furthermore, 
said document 1 discloses the use of said fused polypeptide as an anti MG infectious disease 
vaccine and the use of a recombinant fowlpox virus (FPV) having a DNA coding for said fused 
polypeptide integrated, as a live vaccine. Moreover, it is disclosed that a DNA coding for the 
signal membrane anchor can be found by analyzing the hydrophobic peptide region on the N 
terminus side of the type II envelop protein in reference to an amino acid sequence. 

Document 2 discloses a gB protein derived from Marek's disease virus (MDV), as well as the 
signal sequence region of said gB protein. Furthermore, document 2 discloses the use of a 
recombinant FPV having a DNA coding for said gB protein integrated, as a vaccine. 

Since the MDV-derived gB protein is the type II envelop protein of a virus acting to infect 
Aves, it could easily have been conceived by a person skilled in the art to adopt the MDV- 
derived gB protein in document 2 as the type II envelop protein of a virus acting to infect Aves, 
for producing the fused protein disclosed in document 1. In this case, the signal membrane 
anchor region could easily have been determined by a person skilled in the art based on the 
disclosure in document 1. 

Furthermore, the constitution feature of the invention in claim 1 of the present application 
is not found to provide any effect which cannot be predicted by a person skilled in the art from 
the disclosures in documents 1 and 2. 

Therefore, the subject matter of claim 1 in the present application could easily have been 
conceived by a person skilled in the art based on the disclosures in documents 1 and 2. 

For the same reason, the subject matters of claims 2-4 could easily have been conceived by 
a person skilled in the art based on the disclosures in documents 1 and 2. 

Concerning claims 5-8 

When said fused protein is used as an anti MG infectious disease vaccine, since the MDV- 
derived gB protein portion as a component of the fused protein is not required to have 
immunogenicity, it can be increased or decreased as required. In this case, it could have been 
achieved by a person skilled in the art as required, to secure only the signal sequence portion 
of the MDV-derived gB protein. 
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Furthermore, the constitution feature of the invention in claim 5 of the present application 
is not found to provide any effect which cannot be predicted by a person skilled in the art from 
the disclosures in documents 1 and 2. 

Therefore, the subject matter of claim 5 in the present application could easily have been 
conceived by a person skilled in the art based on the disclosures in documents 1 and 2. 

For the same reason, the subject matters of claims 6-8 could easily have been conceived by 
a person skilled in the art based on the disclosures in documents 1 and 2. 

Concerning claims 9-12 

As disclosed above, the subject matters of claims 1-8 concerning the fused protein could 
easily have been conceived by a person skilled in the art based on the disclosures in 
documents 1 and 2, and document 1 discloses the use of a recombinant FPV as a live vaccine. 
Hence, the subject matters of claims 9-12, similarly, could easily have been conceived by a 
person skilled in the art based on the disclosures in documents 1 and 2. 

Concerning claim 13 

A polyvalent recombinant virus live vaccine must have been a well-known art for a person 
skilled in the art before the priority date of the present application. The use of the recombinant 
virus live vaccine, which could easily have been produced by a person skilled in the art based 
on the disclosures in documents 1 and 2, as a trivalent vaccine for FPV, MG and MDV could 
easily have been conceived as required by a person skilled in the art. 
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(57) Abstract 

A recombinant virus that is more potent as an antimycoplasma vaccine is provided by preparing a DNA encoding a fused protein 
comprising a polypeptide having the antigenicity of Mycoplasma gailisepticum and a polypeptide derived from the outer membrane protein 
of a herpesvirus, wherein the latter polypeptide is connected to the N-terminal side of the former polypeptide, and integrating the prepared 
DNA into a region non essential for the proliferation of avipoxviruses to prepare a recombinant avipoxvirus. 
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WO 97/36924 PCT/JP97/01084 

2 

*WJC#M5t^^f Sctm-l^Jl^ofc (Austen^ Protein 
Targeting and Select ion^ Oxford Univ. 
5 Press. (1991)) 0 

- 8 2 4 6 4 6*f&$L - 1 3 3 2 9 5^-& 

WO 9 4/2 3 0 1 Q^&mST-mbtlT^Zo tt^Tk WO 9 4/2 3 
0 1 9-t4i«Jcti N -a-^j«yX^>f/l/X (JBJTs NDVi^o) ©HNit 

XOt^^^fB (gB), C(gC),D(gD),H(gH), I (g I) 
*fgB, gC, gD, gH, gIl:ffi^gBh, gCh, gDh, gHh, 

25 (Delucabx Virology. 122. 411-423 ( 1 9 8 2 ) ) 0 

(B 1 ack 1 aws^ Virology, 177, 727-736 (199 
0) ) o . 
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ZZX\ 7>f3y7X7fi*©^'JW Ki(ix MG&SMtSfctiMGS. 

tf&Mftmtfi$L&tZ£&%HD^m (#&¥6 - 1 6 7 0 9-^&fgtt£) fci«fc*3fc 

Geysent)®^ (J. Immunol. Me th. . 102. 2 5 9 -2 
7 4 (1 9 8 7)), HoppbO^S (Proc. Natl. Acad. 
USA, 7 8 . 3 8 2 4 - 3 8 2 8 ( 1 9 8 1 )). C h o u hOXfttik 
(Advances in Enzymology 47. 145-148 (1 
15 9 8 7)) tet'&to(Djj&Zm^Z>Ct1)<X£Zo 

Z.<D£ot£tiffi&ZftirZ'<71- F<DM:#imtLT&ffi¥-2 - 1 1 1 7 9 5^-' 
(*@#fFtiiMv , ;Tyl/§^-3 5 9, 7 7 9f, *a#fF{UM-> V T;U#^ 
0 7 /8 8 8,3 2 0-Sf, *S#fFftg®i/ U T;l/#-f- 0 8/2 9 9, 6 6 2 -*§-) . 
#^¥5 - 8 2 4 6 4 6-*f£#g OfcBftfFlS 5 , 4 8 9, 4 3 0f» , WO 
20 9 4 /2 3 0 1 9^£$R (*S#mbB£'> U 7/l/#-f 0 8/5 2 5, 7 4 2-f, 
#^¥6 - 5 2 1 9 2 7^fi«) IZtmZntzfcm? y'^m^V? >'<?M 
<DTi J WtiSHM&'SlJi' -f ^ 75 X"7 • # 'J -t^f ^ # A© ^ >/ * ^ £^#1] 

cnWK't, #^¥5 - 8 2 4 6 4 6 #&#g{Cs2*te tlTl^^J 4 0 + 
25 o*';bh>©tf u^-y^K. #^¥6 - 5 2 1 9 2 7 ^&*6KIS«tenT^5#j 
^ 6 6 *o*Ol/ h >©TM- 6 6 iifc^JCcfc oTn- KSttfctf U ^7?- K (^M 
&«©K?IJ#^1 6) ^#j6 7+n^;l/h>©TM-6 7 igfe^tcj: oTn- K 
Sft-fctf'j^X^K (^l££$g(7)i£?ij#-t 2 7) /iiWIUv 
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p-i 3t*. pg3 imiti ti^^&»i:iA<t?^5 0 s*a>«s»aji$nfc 

(Methods in E n z.y mo 1 o "g y • ttJta • #A 

. -f^.i^ig^w^K, ^-r^i io^i^ ^^foi'i t>Tfc<t <,-£©•> 

20 a ^^;l^x^</^«|^^;^®^B^ ' sB. ^ d 1 Z : 
.r**g B h, g C h. gfrhy gHh\ g thJ:Rtf±M*^'*?^£*£ : x?^£ 

K£i5£^tt£*tr5-«H U^f- Rejigs -ttnfcfx coxeh-^iftrt 
25- •e4fti:ftSmt6Cifc»^5 0 

tr£5p &-t>6/U C'nbOil^fiftOf ft (Methods i n 
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E n z y mo 1 o gytetl lz£K)Xm • MUo • »A • MM • §&&£'©«>£ 
(Ik£-*»<*M£'W:ry >y KDNA) 

10 it£^£^;i^x^;ux&^©tf y^y^ KcDate^i^fifil, Xttffife©D 

NAE5ij^LTae$n^t)©-c*4o 

SfcU >^-^^TMDNA^y^-4r^ig^t-^^^«C^(Cj;oT^i3$n 

<fctf4IE<fc©4>©tf<0!|^$ft3 o 7>f3^7X7- # , Jt7 , f>f^A4^0 4 0 
20 *uy)\,Vy<j)tfM?y,*?>g <D W.m*. E3Wt"2tK £6 4 -4 5 6#g, 
I£?i]#^4*> £6 9 3-10 8 6#at?*0.'E?iJ#-t2 4»x £l~6 3#g 
i±x MDVfi*©^^ gB©->r^UE^J-e**3 x E?l]#-5f 4 4\ £ 

l~6 7 2#g(i. MDV**©^tt^>/^RgB©«(ar^gT*5 0 dft& 
©!tt& * >' * ? g£ =i - K"T S ^ * 7 U -y K D N A ©ig*E?lJ©^ft^ £ L T (i. 

25 @e^j#^-i^j;a'3ie^©^©^j7K$tiSo 

7E$tl6 *>©T?(ifct,'\> 

7 fc'# .y ? X O 4 JlX) 

-fcWmm^&z. 7 f ' * y * x t> f ;u x (i N 7t'jd^7^ ©IM^f fig 
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- 1 6 8.2-7 9^i?(C|ei|O^(-^(i'J;^ 0 +tit>*, s frf 

# 7 . 3 K b © E c o R I ®rtf\ . 2 K b OH i n d I I I »rK\ #J 5 . 0 
10 K b O E e o R I .- H i n d I I I ®- 4 . 0 K b © B a m H I Wf M" i W 

*fl!rem>£^*-£LT(iv WLtfpBRS 2 2, p BR 3 2 5. pB 
R 3 2 7 . pBR 3 2 8 V pUC7 x pUG8, pUC9. pUG 1 8. pUC 
1 9 tt£©-7",5*5 h\ A ~7 7 — v\ M l 3.7T~:^2f07 r-^ : P HC 7 
15 9»3Z; Ktt^WbtlSo ! ; 

^-r ;i/x. -bffi*# v ^x«i7^;ux/«£i^j^$tLS^\ ff£ L< (it: ^ 3 

:> : f " 2 X^^yl/Xv F P So t ft frimt U>7.h'tf y^ ^^XOl 
WJibTfi. AT C G VR-2 5 1, AT C C VR- 2 4 9 x AT C C 
VR- 2 5 0 . ATCC VR- 2 2 9 , ATCC VR- 2 2 9, AT CC 
VR- 2 8 8. B*Mft. m^W, CEVA1 C E V Afc*'*©^ JlXOo 

25 5$j££lf L/c i § lc*£W-7 - ? ZMtifrZ V J J\sXWl£<D 
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* >f iWIKO * 'f D N A **#£«5, £ t> E&5fc© D N A 

Oct ^i^o*-^-OlKt«i Ltlix fl|;Ltf J o u r n a 1 of 
Virology, 5 1, 6 6 2 - 6 6 91 ( 1 9 8 4^) 
10 VV©-/D€-^- S(*Wt-ti7. 5 K^?'J W K*3- Knwtfe? 
©:/o*-*- % i 9 KsHy^f- K£n- Flf-6VV«£?©7 p o^- 

fcs- Kt-^VVitiK^^n*- 2 8 Ktf 'J^7f- K£3- KtSVV 
lefC^D*- 9-tZEW\^tlZ>o £tz. Mo s s&©£jttJ. Mo 1. 
15 Biol., 210, 4 9 - 7 61, 7 7 1 - 7 8 41 ( 1 9 8 9^) £#%<c 
L 7 d€— N D a v i d s o n©£j5fe7n*-*'-<?\ £y 

TTTTTTTTTTTTGGCATATAAATAATAATAAAT 
ACAATAATTAATTACGCGTAAAAAT T G AAAAACTAT 
20 TCTAATTTATTGCACTC, TTTTTTTTTTTTTTTTTT 
TTGG CAT ATA A AT A AT A A AT AC A AT A ATT A ATT A C G 
CGTAAAAATTGAAAAACTATTCTAATTTATTGCACT 

25 — -tf£u — Kt§DNA^ii"7-^ -itfe^ t> :ii<Tl5 0 

ittzm^mmmiz±MKDW-(Dm^m^ ^??-DNAt 
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5 ^MDNA^ig^L/c/Wyj -y FDNA£W^£M<fr&;ipNZ 4 OK-SD 

mm cm k 2 , 3 #jep 

£f\ 4#^¥6-7 8 7 6 4 ^ffiiC^$ttTl»vS % 7U 7 ?£i?'f yUXCD 
gBfcfie^fr^ZS KpUCgB&ffllSIjgRBamH I iSa 1 I TWr 
U 3. 9 kbCBffi-fclHlJRLfco 

10 Ctlt (igiJIC pUCl 8®HindI I I-Sa 1 I SMtJC/^XS FpN 
Z1 729R (Yanag i dabx J. Virol. v 6 6. 1402-14 
0 8 (1 9 9 2))^HindIIIiSalI fZfflkLTnbtltzlto 1 4 0 
dp©DNA#r£-£}fAU ££>ICH i n d I I I-Pst I SB&JC-g-j&DN A 
(5' -AGCTGCCCCCCCGGCAAGCTTGCA - 3' ) £}f?AU 

15 fticS a 1 I -E c oR I SB&K^-j&DN A (5' -TCGAC ATTTTTA 
TGTGTAC— 3 ' ) g&KS acI-EcoR Ig&&ic&j&DN 

A (5' — AATCGGCCG GG GGGGCCAGCT— 3' ) 
^7X; KpGTPs^iIL/:o 
nihntzpGT? sZfflmmms a l IiBamHITMSS-tK .y#~ if-e 

20 MtU©3. 9kb©«rJi-<t:5g*£U pGTPsMDgB^WiLfco ftlCs WO 
9 4/2 3 0 1 9-t&#tcR|jK©pNZ-2 9 2 9 XM 1 £E c oR I TtfNgrU 
7 4 0 b p £>$rJt£@i& LfcO^T 4 D N A ^ U / ? —i£~&&&&¥m<l L 
fco pGTPsMDgBfcXbaI«$W;t, T4 DNA 
-tr"e^^^tLv m&£m<tLK 7 4 0 b pBlrtti U # — if{C«fc otllSL 

25 Ts mtzte??*! h'&mmLKo Z<Dmtt7?Xi K^B g l I IiS a 1 
IT-WLT3. 0 k b©«f^lHliRL. pNZ 2 9 2 7 XM 1 OB g 1 I I t 
Sa 1 I«Lf:l. 1 k b©tfJt<bU#-4rt£cfcoT*gU 7 1/7^0 
<f ;i/*.©g Bitfe^c7)->/f-;i/@em^cDC^(CTTM- 1 itfe^cDNsfcJBa*. 
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S&tc. pGTPs 4 0K-S^Sal I i'BaraHIttUISfLfcl. 4kb 
Sail £B amH I -CBBfi$-(i-rt:75Zi KpNZ 1 8 2 9 R8rJt (9. 
3kb) tytf-HffcUoXMgU IWMffl^X; KpNZ4 0K 
-S (1 0. 7 k b)--..£8tf£Lfco 



NA^'git/:/v>f7'J >y KDNA^WI-^l^-^ffl^X $ KpNZ 4 OK 
-C<P<jg (El 4, 5, 6#M) ' 'i 



i ^ xiKpGTPs md g b ^mmmmm 1 u i rmm^ r 4 
d n a y ^ 5 —ifx^^mmctzo *<d& nzmmmmxb a i ^ 
10 m lx< i . 9 k b (Dmftzmw ttz 0 * ^ -7 r =■ y k< ? > - p 

B 1 u e s c r i p t I I (m#^»^^±g{ ; OTs pBSKS I I 
£ftJI&gt^ ; X b a I iSma l ^m $fc«£"© 1. 9 k b£D»f)t<h U if 

0 R I <t S a 1 I re&flgf^ pNZ 2 9 2 9 XM 1 ^Wmm E c o Rli S a 
15 1 I -elJUWf L/s 5 5 0 b piffr^OV E c o T 2) 2 I t S a 1< 'I <X®mitz l G 

1 5 b p t V Jf—-t£lz&-iTM%aLtzZf ; 7 X i VZfR®Ltz 0 C ; 0^5X $ K£ 
mmmmXb a Li S a l I T-^L/c 2 . 7 k bO^i. pGTP sMD g 
B Zmmmmx baltSal I xmmttz 3 . 3 k b ©Brfr t £ 'I tf fc <fc 
•'TjlltU vU-y ^^^/UXCDgBiie^OC^JCTTM- litfe^ON 

20 *^<g&b£75;U KpGTPs 4 OK-C^Ibtlfco ^ 
c N «^{d.; } i:P>G T : Pi s 4 O K - C^Sa 1 I t X b a I X^J^rLtz : 2 } 7 kb^, 
S a 1 I tXb a I TffiS^-fr^^X ; Kp NZ 1 8 2 9 R#rK* (9. 5 k b) 
t U o Tjgjf* U g -W©ffl*!ft>Lffl 7? X ^ KpNZ 4 O K - C ( 1 

2. 2 k b) ZW&Uzo 



25 ^jfeffj 3 F P V 40K-C, 40K-S OfEgi! £ ijfof 1: 

#MCDCEF(cm^7^^>^*^NP^m. o. i. =0. 1 T« 

$ -re. 3 mn'&iz c n boiss^ b y y >mst w u i l £«, 

CO!i®^4 3 ©2 X 1 0 7 1 0 u g<Dm&&Z_f87?Xi KpNZ 4 

0K-Cife.lipNZ4 0K-s'ifi^U Sal ine G(0. 1 4 Mi&lt 
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■*-HJ*A N 0. SmMM^'J^A, l. l mM'J h »J?A N 

1 . 5 mM U tK^— U * A N 0 . 5 mMi|^7 6 Tkftltk 
0.0 1 l%?)Vn-7s) icmmi, g&iOs^Tif-ytJl/l}— (B i o-R 

adftS!) £ffll,*T3. OKVcm", 0. 4msec, 2 5tO^T^U 

5 * hD#U-i/ 3 >Lfce K£a?ALfc«£. ^©|&3 7°C. 7 2 Iff 

£i£®©CEFtc«»!$-ti\ ^W^^^fcl 0mlOi»MlLf:o 
10 £fitfn?^£Ma6fc©-5. F P V0:/5-?j&<tfj3^\5$-e3 7 < tT=igg|&:/ 
^sJ-^-Wl/ (Bluo-gal)*2 0 0 ^ g/m 1 

MU $t»(C4 8B$R9 3 7^CT=ig#Lfco %©7*7-^ 

*o&l tit© 5 - * < & * a * -e * ^ ji<x<Dmk£ft itz 0 mnz.(Dm 

15 0igUi3~4 B-e^7-ra o ; ZOmtZtltzVJ JlX&Ztl?tl4 0 K-C. 
4 0 K-St%ttHtZo 40K-C> 4 0 K-Ste K-y Y~fu^ h/W7'J ?4 

•e- is 3 v-v y ? a y b " 4 ?v -t? - 3 xc £ o -c*a^i&X/^& d n 

IQfefflH 4 0 K-C, 4 0 K-Sj»m^TTM- 1 # U ^•/f- Kg) 

20 

4 0K-CRCM 0K-S*<TTM-l#U^yf-K*JSSS*Hlia4>-e^^-5 
Cc!:£f^£fca6f;:, tn;7^ n ^ 7 • ^' 'J t^f ^ A S 6 MM l 1 /; 
-)xX^yo 7 f^ V^ft£fTofc 0 ' 4 0 K-C3fcli4 0K-S^CEFf: 

25 fflJfe£(iri<LMi£«±7t<b£t>fC8 0 0 0 G, 2 0#Ra£jfrU 

$ (OT. ^U-y Ki^9) £EURLfc 0 ^U-y h^PBSt'ft^ 

8 0 0 0 G. 2 0#IM&U ^L/c«^#t;^U-y hfclsNKLfco CO^ 
U«y h£l 5 0 # 10PBSWU -?:©9*»^5 0 # 1 i:fi<OUAiJ/< y 
7r- (1 0%y;l/^7°hi^y-;V^tt;) £in>u 3«iMlLf;(D^, 
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L a e mm 1 i ©7j& (Nature. 2 2 7. 6 6 8 - 6 8 5 ( 1 9 7 0)) 
K&l \ FTi/.JWm? h U *> A- * \) T * U ;UT * K^l/«&8c» (OT. S 
DS-PAGEil^) fctfL-fco SDS-PAGE^TLZ-cy^T^iHL^ 
.^'J^WBurnet ttCA. Anal. Biochem. .112, 
5 1 9 5 - 2.0 3 ( 1 9 7 0) ) ^Towb in^©M(P roc. Natl. 
Acad. S c i, 7 5. 4 3.5 .0 - 4 3 5 4 ( 1 9 7 9 ) {CftoTtf i) tr_ 
l )"r> V> ? frjrn -7 A KR/C i mm o b i Ion ; T r a n s f e r 
Membrane (;'J#7H) ; £TF. \zWmm\z.&~> 
r^T3?tfco 7 >^l/>li v 3%©x*A $-yi/*££fr,p B S(c l Mjitr^ 

#>J -fe^r* # A S 6 iM?- 1 0 0 OtelC^LfcPBS £ 1 B£ia3-£§ L/c 0 

P B S > IT7^^ "J 7 t r 

* — tf a > y a y- h ftgg i g G p B s ic 1 - § Lfc 0 PBS^ 

yzfvy*tt^tz'&^ LT^ Kp^-^ (NBT) 

15 (GIBCO- BRLU1) 5 - 7o4-4 - ? o n - 3 - > K- 71/7 * 
X7 l ^ > - P - H CB C I P ) (G I B G O - B RLtt© 

5fB$(10 0mMh'JxM(pH7. 5). 0. 1 5 Mmt± MJ -7 A. 5 
0 mMig^ v r * $/■ -7 A) 10 m4>Tf§feKJ&£nr o fz 0 
■7JiX^ >y h©*§££g|-7 {C^fo 



5 m^^^. f p vmnmcpvifcmmm . 

4 OK-CM'4 0K-S£CEFT3 7°C. 4 8 ~ fficfimmB 

25 ^*5ilL.,«^iS»lHlilXL. MfrKfjf-ijK 1 0 6 p f u/ml i 
_ 4^ J: ? IdU L/;©^, 4t 7 B OS P FH (L i n e Mx 0*4»ft¥i 

HISU:TTM-l^>J-s7"f K^Ug/wel 1 t U h X r> fj - *** 
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>f 7 r-ICjg^U 9 6 we 1 17^ ? p^-f ^-7*t/- Mc?ft*$-i±-fc 

^1 r FPvmmmmmoEL 1 s Afc#m 



15 
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4 0 K-S^S 


1, 0 2 4 


4 0 K-cmm 


5 1 2 


TTM-1M 


5 12 




1 



^HC^rf 4 0K-C£fcti4 OK-S^SL/cllOdE^OiniT 

25 SPFIICLine M. B*^l4WflS^f) 5 fflft® i £ (C 4 0 

, k-crou oK-s**rmi«fiffl«-Ti o u i^sl/co ^anM%£ 

-tr^x^^AR^i 0 4 ~1 5 5 c f u /WittlZ>& r> ^m.WftlzfeM&S- U 
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*fl«tS*** 3 «fc B 8 ic^ L/Co 



3 r f p vmmm$mmg.¥-mx3 t 



,20 











4 0K-S&8 


1. 3 8 


0. 1 6 


4 0K-C&® 


1.8 9 


0. 1 3 




2. 1 1 


0.2 4 


T.TM— 1 # U K$M£ 


1. 0 9 


0. 2 3 




2.27: 


0. 2 1 



>-<Ot£%ifrZ>Wl>frt£& J )\,Z^ 4 0K-CM4 0K-S£&«Lfc»©^& 
* ' = 7 (infill fcit^Tgj £ jNcffi < s 7-ra^X7f+u>yi;Jt L 
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ifrte&&&jmm*miztt5.LT\,^z.±tft>fr'itzo c®:^^ 4ok- 

15 mim 
se?ij#^ : 1 

: 1 3 7 1 
20 KfDy-:||^ 

i&wra : ttxD&m "4 y; ? kdn a ( 4 0 k- s) 

ATG CAC TAT TTT AGG CGG AAT TGC ATA TTT TTC CTT ATA GTT ATT CTA 48 
25 Met His Tyr Phe Arg Arg Asn Cys He Phe Phe Leu He Val He Leu 
1 5 10 15 

TAT GGT ACG AAC TCA TCT CCG ACT ACC CAA AAT GTG ACA TCA AGA GAA 96 
Tyr Gly Thr Asn Ser Ser Pro Ser Thr Gin Asn Val Thr Ser Arg Glu 
20 25 30 
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CTT GTT TCG ACC GTC CAG TTG TCT GAG GAA GAG TCT ACG TTT TAT CTT 144 
Val Val Ser Ser Val Gin Leu Ser Glu Glu Glu Ser Thr Phe Tyr Leu 

35 40 . 45 

TGT CCC CCA CCA GTG GGT TCA ACC GTG ATC CGT CTA GAA TTC GGC TGT 192 
5 Cys Pro Pro Pro Val Gly Ser Thr Val lie Arg Leu Glu Phe Gly Cys 
50 55 60 

ATG TCT ATT ACT AAA AAA GAT GCA AAC CCA AAT AAT GGC CAA ACC CAA ' 240 
Met Ser He Thr Lys Lys Asp Ala Asn Pro Asn Asn Gly Gin Thr Gin 
65 70 75 80 

10 TTA GAA GCA GCG CGA ATG GAG TTA ACA GAT CTA ATC AAT GCT AAA GCG " 288 
Leu Glu Ala Ala Arg Met Glu Leu Thr Asp Leu He Asn Ala Lys Ala 

85 90 95 

ATG ACA. TTA GCT TCA CTA CAA GAC TAT GCC AAG ATT GAA GCT ACT TTA 336 
Met Thr Leu Ala Ser- Leu Gin Asp Tyr Ala Lys He Glu Ala Ser Leu 
15 100 ;. 105 . ■ no 

TCA TCT GCT TAT ACT GAA GCT GAA ACA GTT AAC AAT AAC CTT AAT GCA 384 
Ser Ser Ala Tyr Ser Glu; Ala Glu Thr Val Asn Asn Asn Leu Asn Ala 

115 120 125 

ACA TTA GAA CAA CTA AAA ATG GCT AAA ACT AAT TTA. GAA TCA GCC ATC 432 
20 Thr Leuc'GlufGln Leu'Lys aid 5:; 

130 135 if-' 140 

AAC CAA GCT AAT ACG GAT AAA ACG ACT TTT GAT -AAT GAA CAC CCA AAT 480 
Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe Asp Asn Glu His Pro Ash 
145 150 155 160 

25 TTA GTT GAA GCA TAC AAA GCA CTA AAA ACC ACT TTA GAA CAA CGT GCT 528 
Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Arg Ala 
165 170 175 
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ACT AAC CTT GAA GGT TTG TCA TCA ACT GCT TAT AAT CAA ATT CGC AAT 576 
Thr Asn Leu GIu Gly Leu Ser Ser Thr Ala Tyr Asn Gin lie Arg Asn 

180 185 190 

AAT TTA GTG GAT CTA TAC AAT AAA GCT AGT ACT TTA ATA ACT AAA ACA 624 
5 Asn Leu Val Asp Leu Tyr Asn Lys Ala Ser Ser Leu He Thr Lys Thr 
195 200 205 

CTA GAT CCA CTA AAT GGG GGA ACG CTT TTA GAT TCT AAT GAG ATT ACT 672 
Leu Asp Pro Leu Asn Gly Gly Thr Leu Leu Asp Ser Asn Glu lie Thr 
210 215 220 

10 ACA GCT AAT AAG AAT ATT AAT AAT ACG TTA TCA ACT ATT AAT GAA CAA 720 
Thr Ala Asn Lys Asn lie Asn Asn Thr Leu Ser Thr He Asn Glu Gin 
225 230 235 240 

AAG ACT AAT GCT GAT GCA TTA TCT AAT AGT TTT ATT AAA AAA GTG ATT 768 
Lys Thr Asn Ala Asp Ala Leu Ser Asn Ser Phe lie Lys Lys Val He 
15 245 250 255 

CAA AAT AAT GAA CAA AGT TTT GTA GGG ACT TTT ACA AAC GCT AAT GTT 816 
Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn Val 

260 265 270 

CAA CCT TCA AAC TAC AGT TTT GTT GCT TTT AGT GCT GAT GTA ACA CCC 864 
20 Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Ser Ala Asp Val Thr Pro 
275 280 285 

GTC AAT TAT AAA TAT GCA AGA AGG ACC GTT TGG AAT GGT GAT GAA CCT 912 
Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Trp Asn Gly Asp Glu Pro 
290 295 300 

25 TCA AGT AGA ATT CTT GCA AAC ACG AAT AGT ATC ACA GAT GTT TCT TGG 960 
^ Ser Ser Arg He Leu Ala Asn Thr Asn Ser He Thr Asp Val Ser Trp 
305 310 315 320 
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ATT TAT ACT TTA GCT GGA ACA AAC ACG AAG TAC CAA TTT AGT TTT AGC 1008 
lie Tyr Ser Leu Ala Gly Thr Asn Thr Lys Tyr Gin Phe Ser Phe Ser 

325 330 335 

AAC TAT GGT CCA TCA ACT GGT TAT TTA TAT TTC CCT TAT AAG TTG GTT 1056 
5 Asn Tyr Gly Pro Ser Thr Gly Tyr Leu Tyr Phe Pro Tyr Lys Leu Val 
340 345 350 

AAA GCA GCT GAT GCT AAT AAC GTT GGA TTA CAA TAC AAA TTA AAT AAT 1104 
Lys Ala Ala Asp Ala Asn Asn Val Gly Leu Gin Tyr Lys Leu Asn Asn 
355 360 365 

10 GGA AAT GTT CAA CAA GTT GAG TTT GCC ACT TCA ACT AGT GCA AAT AAT 1152 
Gly Asn Val Gin Gin Val Glu Phe Ala Thr Ser Thr Ser Ala Asn Asn 

370 375 380 

ACT ACA GCT AAT CCA ACT CCA GCA GTT GAT GAG ATT AAA GTT GCT AAA 1200 
Thr Thr Ala Asn Pro Thr Pro Ala Val Asp Glu He Lys Val Ala Lys 
15 385 390. 395 400 

ATC GTT TTA TCA GGT TTA AGA TTT GGC CAA AAC ACA ATC GAA TTA AGT 1248 
lie Val Leu Ser Gly Leu Arg Phe Gly Gin Asn Thr He Glu Leu Ser 

405 410 415 

GTT CCA ACG GGT GAA GGA AAT ATG AAT AAA GTT GCG CCA ATG ATT GGC 1296 
20 Val Pro Thr* Gly Glu Gly Asn Met Asn Lys Val Ala Pro Met He Gly 
J: - ; 420 ..■■.:.;(•■ •; 425 - . ;-430 - ; 

AAC ATT TAT CTT AGC TCA AAT GAA AAT AAT GCT GAT AAG ATC CCC GGG 1344 
Asn He Tyr Leu Ser Ser Asn Glu Asn Asn Ala Asp Lys lie Pro Gly 
435 440 445 

25 TAC CGT CGA JCCC GGT ACA TTT HA TAA 1371 
Tyr Arg Arg Pro Gly Thr Phe Leu *** 
450 455 
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Met His Tyr Phe Arg Arg Asn Cys He Phe Phe Leu lie Val He Leu 
10 1 5 10 15 

Tyr Gly Thr Asn Ser Ser Pro Ser Thr Gin Asn Val Thr Ser Arg Glu 

20 25 30 

Val Val Ser Ser Val Gin Leu Ser Glu Glu Glu Ser Thr Phe Tyr Leu 
35 40 45 

15 Cys Pro Pro Pro Val Gly Ser Thr Val He Arg Leu Glu Phe Gly Cys 
50 55 60 

Met Ser lie Thr Lys Lys Asp Ala Asn Pro Asn Asn Gly Gin Thr Gin 
65 70 75 80 

Leu Glu Ala Ala Arg Met Glu Leu Thr Asp Leu He Asn Ala Lys Ala 
20 85 90 95 

Met Thr Leu Ala Ser Leu Gin Asp Tyr Ala Lys lie Glu Ala Ser Leu 

100 105 lio 

Ser Ser Ala Tyr Ser Glu Ala Glu Thr Val Asn Asn Asn Leu Asn Ala 
115 120 125 

25 Thr Leu Glu Gin Leu Lys Met Ala Lys Thr Asn Leu Glu Ser Ala He 
130 135 140 

Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe Asp Asn Glu His Pro Asn 
145 150 155 160 
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Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Arg Ala 

165 170 175 

Thr Asn Leu Glu Gly Leu Ser Ser Thr Ala Tyr Asn Gin lie Arg Asn 
180 185 190 

5 Asn Leu Val Asp Leu Tyr Asn Lys Ala Ser Ser Leu He Thr Lys Thr 
195 200 205 

Leu Asp Pro Leu Asn Gly Gly Thr Leu Leu Asp Ser Ash Glu Me Thr 

210 215 220 

Thr Ala Asn Lys Asn He Asn Asn Thr Leu Ser Thr He Asn Glu Gin 
10 225 230 235 240 

Lys Thr Asn Ala Asp Ala Leu Ser Asn Ser Phe He Lys Lys Val lie 

245 250 255 

Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn Val 
260 265 270 

15 Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Ser Ala Asp Val thr Pro 
275 280 285 

Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Trp Asn Gly Asp Glu Pro 

290 295 300 

Ser Ser Arg He Leu Ala Asn Thr Asn Ser He Thr Asp Val Ser Trp 
20 305 310 315 320 - : 

„ lie Tyr Sen Leu Ala Gly. Thr- Asn Thr. Lys Tyr Gin Phe^Ser Phe 5 Ser :; 

325 330 335 

Asn Tyr Gly Pro Ser Thr Gly Tyr Leu Tyr Phe Pro Tyr Lys Leu Val 
340 345 350 

25 Lys Ala Ala Asp Ala Asn Asn Val Gly Leu Gin Tyr Lys Leu Asn Asn 
355 360 365 

Gly Asn Val Gin Gin Val Glu Phe Ala Thr Ser Thr Ser Ala Asn Asn 
370 375 380 
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Thr Thr Ala Asn Pro Thr Pro Ala Val Asp Glu He Lys Val Ala Lys 
385 390 395 400 

He Val Leu Ser Gly Leu Arg Phe Gly Gin Asn Thr He Glu Leu Ser 
405 410 415 

5 Val Pro Thr Gly Glu Gly Asn Met Asn Lys Val Ala Pro Met lie Gly 
420 425 430 

Asn lie Tyr Leu Ser Ser Asn Glu Asn Asn Ala Asp Lys He Pro Gly 

435 440 445 

Tyr Arg Arg Pro Gly Thr Phe Leu *** 
10 450 455 

mm 
w&m^-. 3 

ffi?'J©^£ : 3 2 6 1 
15 Wfi\<DW'.imL 

WZWmm : ffe©M$ M^'JvKDNA (4 0K-C) 



20 E?IJ 

ATG CAC TAT TTT AGG CGG AAT TGC ATA TTT TTC CTT ATA GTT ATT CTA 48 
Met His Tyr Phe Arg Arg Asn Cys He Phe Phe Leu He Val He Leu 

1 5 10 15 

TAT GGT ACG AAC TCA TCT CCG AGT ACC CAA AAT GTG ACA TCA AGA GAA 96 
25 Tyr Gly Thr Asn Ser Ser Pro Ser Thr Gin Asn Val Thr Ser Arg Glu 
20 25 30 

GTT GTT TCG AGC GTC CAG TTG TCT GAG GAA GAG TCT ACG TTT TAT CTT 144 
Val Val Ser Ser Val Gin Leu Ser Glu Glu Glu Ser Thr Phe Tyr Leu 
35 40 45 
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TGT CCC CCA CCA GTG GGT TCA ACC GTG ATC CGT CTA GAA CCG CCG CGA 192 
Cys Pro Pro Pro Val Gly .Ser Thr Val He Arg Leu Glu Pro Pro Arg 

50 55 60 

AAA TGT CCC GAA CCT AGA AAA GCC ACC GAG TGG GGT GAA GGA ATC GCG 240 
5 Lys Cys Pro Glu Pro Arg Lys Ala Thr Glu Trp Gly Glu Gly He Ala 
65 70 75 80 

.ATA TTA TTT. AAA GAG AAT ATC ACT CCA TAT AAA TTT AAA GTG ACG CTT 288 
He Leu Phe Lys Glu Asn He Ser Pro Tyr Lys Phe Lys Val Thr Leu 

85 90 95 ■ 

10 TAT TAT AAA AAT ATC ATT CAG ACG ACG ACA TGG ACG GGG ACG AC* TAT 336 
Tyr Tyr Lys Asn, He lie Gin Thr Thr Thr Trp Thr Gly Thr Thr Tyr 

100 105 HO 

AGA CAG ATC ACT AAT CGA TAT ACA GAT AGG ACG CCC GTT TCC ATT GAA ' 384 
Arg Gin He Thr Asn Arg Tyr Thr Asp. Arg Thr Pro Val Ser He Glu ' 
15 115 120 125 

GAG ATC ACG GAT CTA ATC GAC GGC AAA GGA AGA TGC TCA TCT AAA GCA ' 432 
Glu He Thr Asp Leu He Asp Gly Lys Gly Arg Cys Ser Ser Lys Ala 

130 135 140 

AGA TAC CTT AGA AAC AAT GTA TAT GTT GAA GCG TTT GAC AGG GAT GCG 480 
20 Arg TyrjLeuf Arg: Asn; A^^^ 

145 150' 155; 160" 

GGA GAA AAA CAA GTA CTT CTA AAA- CCA TCA AAA TTC AAC ACG CCC GAA 528 

Gly Glu Lys Gin Val Leu Leu Lys Pro Ser Lys Phe Ash Thr Pro Glu 

165 170 175 

25 TCT AGG GCA TGG CAC ACG ACT AAT GAG ACG TAT ACC GTG TGG GGA TCA 576 

^ Ser Arg Ala Trp His Thr Thr Asn Glu Thr Tyr Thr Val Trp Gly Ser 
180 185 190 
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CCA TGG ATA TAT CGA ACG GGA ACC TCC GTC AAT TGT ATA GTA GAG GAA 624 
Pro Trp He Tyr Arg Thr Gly Thr Ser Val Asn Cys He Val Glu Glu 

195 200 205 

ATG GAT GCC CGC TCT GTG TTT CCG TAT TCA TAT TTT GCA ATG GCC AAT 672 
5 Met Asp Ala Arg Ser Val Phe Pro Tyr Ser Tyr Phe Ala Met Ala Asn 
210 215 220 

GGC GAC ATC GCG AAC ATA TCT CCA TTT TAT GGT CTA TCC CCA CCA GAG 720 
Gly Asp He Ala Asn He Ser Pro Phe Tyr Gly Leu Ser Pro Pro Glu 
225 230 235 240 

10 GCT GCC GCA GAA CCC ATG GGA TAT CCC CAG GAT AAT TTC AAA CAA CTA 768 
Ala Ala Ala Glu Pro Met Gly Tyr Pro Gin Asp Asn Phe Lys Gin Leu 

245 250 255 

GAT AGC TAT TTT TCA ATG GAT TTG GAC AAG CGT CGA AAA GCA AGC CTT 816 
Asp Ser Tyr Phe Ser Met Asp Leu Asp Lys Arg Arg Lys Ala Ser Leu 
15 260 265 270 

CCA GTC AAG CGT AAC TTT CTC ATC ACA TCA CAC TTC ACA GTT GGG TGG 864 
Pro Val Lys Arg Asn Phe Leu He Thr Ser His Phe Thr Val Gly Trp 

275 280 285 

GAC TGG GCT CCA AAA ACT ACT CGT GTA TGT TCA ATG ACT AAG TGG AAA 912 
20 Asp Trp Ala Pro Lys Thr Thr Arg Val Cys Ser Met Thr Lys Trp Lys 
290 295 300 

GAG GTG ACT GAA ATG TTG CGT GCA ACA GTT AAT GGG AGA TAC AGA TTT 960 
Glu Val Thr Glu Met Leu Arg Ala Thr Val Asn Gly Arg Tyr Arg Phe 
305 310 315 320 

25 ATG GCC CGT GAA CTT TCG GCA ACG TTT ATC ACT AAT ACG ACT GAG TTT 1008 
Met Ala Arg Glu Leu Ser Ala Thr Phe He Ser Asn Thr Thr Glu Phe 
325 330 335 
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GAT CCA AAT CGC ATC ATA TTA GGA CAA TGT ATT AAA CGC GAG GCA GAA 1056 
Asp Pro Asn Arg He He Leu Cly Gin Cys He Lys Arg Glu Ala Glu 

340 345 350 

GCA GCA ATC GAG CAG ATA TTT AGG ACA AAA TAT AAT GAC ACT CAC GTC 1104 
5 Ala Ala He Glu Gin He Phe Arg Thr Lys Tyr Asn Asp Ser His Val 
355 360 365 

AAG GTT GGA CAT GTA CAA TAT TTC TTG GCT\CTC GGG' GGA TTT' ATT GTA 1152 
Lys Val Gly. His Val Gin Tyr Phe Leu Ala Leu Gly Gly Phe He Val 
370 375 380 

10 GCA TAT CAG CCT GTT CTA TCC AAA TCC CTG GCT CAT ATG TAC CTC AGA 1200 
Ala Tyr Gin Pro Val Leu. Ser Lys Ser Leu Ala His Met Tyr Leu Arg 
385 390 395 400 

., GAA. TTG ATG AGA GAC AAC AGG ACC GAT GAG ATG CTC GAC CTG GTA AAC 1248 

Glu Leu Met Arg Asp Asn Arg Thr Asp Glu Met Leu Asp Leu Val Asn 
15 405 410 415 

AAT AAG CAT GCA ATT TAT AAG AAA AAT GCT ACC TCA TTG TCA CGA TTG 1296 
Asn Lys His Ala He Tyr Lys Lys Asn Ala Thr Ser Leu Ser Arg Leu 

: 420 425 430 

CGG CGA GAT ATT CGA AAT GCA CCA AAT AGA AAA ATA ACA TTA GAC GAC 1344 
20 Arg Arg :Asp He Arg Asn Ala E Pro:;AsniArg Lys -lie .Thr cLeii -Asp Asp '■■ 
435 440- 445 V 

ACC ACA GCT ATT AAA TCG ACA TCG TCT GTT CAA ITC GCC ATG CTC CAA 1392 
Thr Thr Ala lie Lys Ser Thr Ser Ser Val Gin Phe Ala Met Leu Gdn 
450 455 460 

25 TTT CTT TAT GAT CAT ATA CAA ACC CAT ATT AAT GAT ATG TTT ACT AGG 1440 
Phe Leu Tyr Asp His He Gin Thr His He Asn Asp Met Phe Ser Arg 
465 470 475 480 
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ATT GCC ACA GCT TGG TGC GAA TTG CAG AAT AGA GAA CTT GTT TTA TGG 1488 
lie Ala Thr Ala Trp Cys Glu Leu Gin Asn Arg Glu Leu Val Leu Trp 

485 490 495 

CAC GAA GGG ATA AAG ATT AAT CCT AGC GCT ACA GCG AGT GCA ACA TTA 1536 
5 His Glu Gly He Lys He Asn Pro Ser Ala Thr Ala Ser Ala Thr Leu 
500 505 510 

GGA AGG AGA GTG GCT GCA AAG ATG TTG GGG GAT GTC GCT GCT GTA TCG 1584 
Gly Arg Arg Val Ala Ala Lys Met Leu Gly Asp Val Ala Ala Val Ser 
515 520 525 

10 AGC TGC ACT GCT ATA GAT GCG GAA TCC GTC ACT TTG CAA AAT TCT ATG 1632 
Ser Cys Thr Ala He Asp Ala Glu Ser Val Thr Leu Gin Asn Ser Met 

530 535 540 

CGA GTT ATC ACA TCC ACT AAT ACA TGT TAT AGC CGA CCA TTG GTT CTA 1680 
Arg Val He Thr Ser Thr Asn Thr Cys Tyr Ser Arg Pro Leu Val Leu 
15 545 550 555 560 

TTT'TCA TAT GGA GAA AAC CAA GGA AAC ATA CAG GGA CAA CTC GGT GAA 1728 
Phe Ser Tyr Gly Glu Asn Gin Gly Asn He Gin Gly Gin Leu Gly Glu 

565 570 575 

AAC AAC GAG TTG CTT CCA ACG CTA GAG GCT GTA GAG CCA TGC TCG GCT 1776 
20 Asn Asn Glu Leu Leu Pro Thr Leu Glu Ala Val Glu Pro Cys Ser Ala 
580 585 590 

AAT CAT CGT AGA TAT TTT CTG TTT GGA TCC GGT TAT GCT TTA TTT GAA 1824 
Asn His Arg Arg Tyr Phe Leu Phe Gly Ser Gly Tyr Ala Leu Phe Glu 
595 600 605 

25 AAC TAT AAT TTT GTT AAG ATG GTA GAC GCT GCC GAT ATA CAG ATT GCT 1872 
Asn Tyr Asn Phe Val Lys Met Val Asp Ala Ala Asp He Gin lie Ala 
610 615 620 
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AGC ACA TTT. GTC GAG CTT AAT CTA ACC CTG CTA GAA GAT CGG GAA ATT 1920 
Ser Thr Phe Val Glu Leu Asn Leu Thr Leu Leu Glu Asp Arg Glu lie 
625 630 635 640 

TTG CCT TTA TCC GTT TAC ACA AAA GAA GAG TTG CGT GAT GTT GGT GTA 1968 
5 Leu Pro Leu Ser Val Tyr. Thr Lys Glu Glu Leii Arg Asp Val Gly Val 

645 650 655 

TTG GAT TAT GCA GAA GTA GOT CGG CGC AAT iCAA CTA CAT GAA CTT AAA 2016 
Leu Asp Tyr Ala Glu Val Ala Arg Arg Asn- Gin Leu His Glu Leu Lys 
660 .665 670 

10 . TTT TAT GAC ATA AAC AAA GTA ATA GAA GTG GAT ACA AAT TAC GCG GGG 2064 
Phe Tyr Asp lie Asn Lys Val lie. Clu.Val , Asp Thr Asn Tyr Ala Gly 

675 680 685 

•CTG CAG GAA TTC.GGC TGT ATG TCT ATT ACT, AAA AAA GAT GCA MC CCA 2112 
Leu Gin Glu, Phe Gly ,Cys Met, Ser lie Thr Lys Lys Asp Ala" Asn Pro 
15 690 695 ;^ 700 

AAT AAT GGC.CAA ACC CAA TTA GAA GCA .'GCG CGA ATG GAC TTA ACA GAt 2160 
Asn Asn Gly Gin Thr Gin Leu Glu Ala Ala Arg Met- Glu Leu -Thr Asp 
705 710 715 720 

CTA ATC AAT GCT AAA GCG ATG ACA TTA; GCT TCA CTA CAA GAC TAT GCC 2208 
20 Leu lie Asn lf Ala : :Lys;. Ala' Met ■/rhrULeu^ra1^erfLeu ! Glni^sp ? Tyr l Ala fir 

725 "y: 730 735 

AAG ATT GAA GCT ACT TTA TCA TCT GCT, TAT ACT GAA GCT GAA ACA GTT 2256 
Lys Me. Glu Ala Ser Leu Ser Ser Ala Tyr Ser Glu A la- Glu. Thr Val 
740 745 750 

25 AAC AAT AAC CTT AAT GCA ACA TTA GAA CAA CTA AAA 1 ATG GCT AAA ACT 2304" 
^ Asn Asn Asn Leu Asn Ala Thr Leu Glu Gin Leu Lys Met Ala Lys Thr 
755 760 765 
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AAT TTA GAA TCA CCC ATC AAC CAA GCT AAT ACG GAT AAA ACG ACT TTT 2352 
Asn Leu Glu Ser Ala He Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe 

770 775 780 

GAT AAT GAA CAC CCA AAT TTA GTT GAA GCA TAC AAA GCA CTA AAA ACC 2400 
5 Asp Asn Glu His Pro Asn Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr 
785 790 795 800 

ACT TTA GAA CAA CGT GCT ACT AAC CTT GAA CGT'TTG TCA TCA ACT GCT 2448 
Thr Leu Glu Gin Arg Ala Thr Asn Leu Glu Gly Leu Ser Ser Thr Ala 
805 810 815 

10 TAT AAT CAA ATT CGC AAT AAT TTA GTG GAT CTA TAC AAT AAA GCT ACT 2496 
Tyr Asn Gin He Arg Asn Asn Leu Val Asp Leu Tyr Asn Lys Ala Ser 

820 825 830 

AGT TTA ATA ACT AAA ACA CTA GAT CCA CTA AAT GGG GGA ACG CTT TTA 2544 
Ser Leu He Thr Lys Thr Leu Asp Pro Leu Asn Gly Gly Thr Leu Leu 
15 835 840 845 

GAT TCT AAT GAG ATT ACT ACA GCT AAT AAG AAT ATT AAT AAT ACG TTA 2592 
Asp Ser Asn Glu He Thr Thr Ala Asn Lys Asn He Asn Asn Thr Leu 

850 855 860 

TCA ACT ATT AAT GAA CAA AAG ACT AAT GCT GAT GCA TTA TCT AAT AGT 2640 
20 Ser Thr He Asn Glu Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Ser 
865 870 875 880 

TTT ATT AAA AAA GTG ATT CAA AAT AAT GAA CAA AGT TTT GTA GGG ACT 2688 
Phe He Lys Lys Val He Gin Asn Asn Glu Gin Ser Phe Val Gly Thr 
885 890 895 

25 TTT ACA AAC GCT AAT GTT CAA CCT TCA AAC TAC AGT TTT GTT GCT TTT 2736 
Phe Thr Asn Ala Asn Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe 
900 905 910 
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AGT GCT GAT GTA ACA CCC GTC AAT TAT AAA TAT GCA AGA AGG ACC GTT 2784 
Ser Ala Asp Val Thr Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val 

915 920 . 925 

TGG AAT GGT GAT GAA CCT TGA AGT AGA ATT CTT GCA AAC ACG AAT AGT 2832 
5 Trp Asn Gly Asp Glu Pro Ser Ser Arg lie Leu Ala Asn Thr Asn Ser 
930 935 940 

ATC ACA GAT GTT TCT TGG ATT TAT AGT TTA GCT GGA ACA AAC ACG AAG 2880 
He Thr Asp Val Ser Trp He Tyr Ser Leu Ala Gly Thr Asn Thr Lys 
945 950 955 960 

10 TAC CAA TTT AGT TTT AGC AAC TAT GGT CCA TCA ACT GGT TAT TTA TAT 2928 
Tyr Gin Phe Ser Phe Ser Asn Tyr Gly Pro Ser Thr Gly Tyr Leu Tyr 

965 970 975 

TTC CCT TAT AAG TTG GTT AAA GCA GCT GAT GCT AAT AAC GTT GGA TTA 2976 
Phe Pro Tyr Lys Leu Val Lys Ala Ala Asp Ala Asn Asn Val Gly Leu 
15 980 985 990 

CAA TAC AAA TTA AAT AAT GGA AAT GTT CAA; CAA GTT GAG TTT GCC ACT 3024 
Gin Tyr Lys Leu Asn Asn Gly Asn Val Gin Gin Val Glu Phe Ala Thr 

995 1000 1005 

TCA ACT AGT GCA AAT AAT ACT ACA GCT AAT CCA ACT CCA GCA GTT GAT 3072 
20 Ser Thr ; Serp Ala; Asn r Agi^TJin'TtoV. Ala3 Asn? RrAlThfOPro- Ala^Val^Asp- ■ > 
1010 1015 i? 1020 

GAG ATT AAA GTT- GCT AAA. ATC GTT TTA TCA GGT TTA AGA TTT GGC CAA 3120 
Glu lie Lys Val Ala Lys lie Val Leu Ser Gly Leu Arg Phe Gly Gin 
1025 1030 1035 1040 

25 AAC ACA ATC GAA TTA AGT GTT CCA ACG GGT GAA GGA AAT ATG AAT AAA 3168 
Asn Thr He Glu Leu Ser Val Pro Thr Gly Glu Gly Asn Met Asn Lys 
1045 1050 1055 
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GTT CCG CCA ATG ATT GCC AAC ATT TAT CTT AGC TCA AAT GAA AAT AAT 3216 
Val Ala Pro Met He Gly Asn He Tyr Leu Ser Ser Asn Glu Asn Asn 

1060 1065 1070 

GCT GAT AAG ATC CCC GGG TAC CGT CGA CCC GGT ACA TTT TTA TAA 3261 
5 Ala Asp Lys He Pro Gly Tyr Arg Arg Pro Gly Thr Phe Leu *** 
1075 1080 1085 

10 : 1 0 8 6 

15 m.n 

Met His Tyr Phe Arg Arg Asn Cys lie Phe Phe Leu He Val He Leu 

15 10 15 

Tyr Gly Thr Asn Ser Ser Pro Ser Thr Gin Asn Val Thr Ser Arg Glu 
20 25 30 

20 Val Val Ser Ser Val Gin Leu Ser Glu Glu Glu Ser Thr Phe Tyr Leu 
35 40 45 

Cys Pro Pro Pro Val Gly Ser Thr Val He Arg Leu Glu Pro Pro Arg 

50 55 60 

Lys Cys Pro Glu Pro Arg Lys Ala Thr Glu Trp Gly Glu Gly He Ala 
25 65 70 75 80 

He Leu Phe Lys Glu Asn lie Ser Pro Tyr Lys Phe Lys Val Thr Leu 

85 90 95 

Tyr Tyr Lys Asn He lie Gin Thr Thr Thr Trp Thr Gly Thr Thr Tyr 
100 105 110 
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Arg Gin He Thr Asn Arg Tyr Thr Asp Arg Thr Pro Val Ser He Glu 

115 120 125 

Glu He Thr Asp Leu He Asp Gly Lys Gly Arg Cys Ser Ser Lys Ala 
130 135 140 

5 Arg Tyr Leu Arg Asn Asn Val Tyr Val Glu Ala Phe Asp Arg Asp Ala 
145 150 155 160 

Gly Glu Lys Gin Val Leu Leu Lys Pro Ser Lys Phe Asn Thr Pro Glu 

165 170 175 

Ser Arg Ala Trp His Thr. Thr Asn Glu thr Tyr Thr Val Trp Gly Ser "' 
10 180 185 190 

Pro Trp lie Tyr Arg Thr Gly Thr Ser Val Asn Cys He Val Glu Glu 

195 ; 200 205 

Met Asp Ala Arg Ser : Val Phe Pro Tyr Ser Tyr Phe Ala Met Ala Asn 
210 215 220 

15 Gly Asp He; Maasn He Ser Pro Phe Tyr Gly Leu Ser Pro Pro Glii 
225 230 235 240 

Ala Ala Ala Glu Pro Met Gly Tyr Pro: Gin Asp Asn Phe Lys Gin Leu 

245 250 255 

Asp Ser Tyr Phe Ser Met Asp Leu Asp Lys Arg Arg Lys Ala Ser Leu 
20 -gp.260 CCH265 r-;:=270 

Pro Val LysrAFgfAsn: Phe^Leu lie Thr. iSer ;His Phe ; Thr iVal Gly ~Tfp : ' ; 

275 280 285 

Asp Trp Ala Pro. Lys Thr Thr -Arg Val Cys Ser Met Thr Lys Trp Lys 
290 295 300 

25 Glu ValThr Glu Met Leu Arg Ala Thr Val Asn Gly Arg Tyr Arg Phe 
. 305 310 315 320 

Met Ala Arg Glu Leu Ser Ala Thr Phe He Ser Asn Thr Thr Glu Phe 
325 330 335 
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Asp Pro Asn Arg He lie Leu Gly Gin Cys He Lys Arg Glu Ala Glu 

340 345 350 

Ala Ala lie Glu Gin He Phe Arg Thr Lys Tyr Asn Asp Ser His Val 
355 360 365 

5 Lys Val Gly His Val Gin Tyr Phe Leu Ala Leu Gly Gly Phe lie Val 
370 375 380 

Ala Tyr Gin Pro Val Leu Ser Lys Ser Leu Ala His Met Tyr Leu Arg 
385 390 395 400 

Glu Leu Met Arg Asp Asn Arg Thr Asp Glu Met Leu Asp Leu Val Asn 
10 405 410 415 

Asn Lys His Ala He Tyr Lys Lys Asn Ala Thr Ser Leu Ser Arg Leu 

420 425 430 

Arg Arg Asp He Arg Asn Ala Pro Asn Arg Lys He Thr Leu Asp Asp 
435 440 445 

15 Thr Thr Ala He Lys Ser Thr Ser Ser Val Gin Phe Ala Met Leu Gin 
450 455 460 

Phe Leu Tyr Asp His He Gin Thr His He Asn Asp Met Phe Ser Arg 
465 470 475 480 

He Ala Thr Ala Trp Cys Glu Leu Gin Asn Arg Glu Leu Val Leu Trp 
20 485 490 495 

His Glu Gly He Lys He Asn Pro Ser Ala Thr Ala Ser Ala Thr Leu 

500 505 510 

Gly Arg Arg Val Ala Ala Lys Met Leu Gly Asp Val Ala Ala Val Ser 
515 520 525 

25 Ser Cys Thr Ala He Asp Ala Glu Ser Val Thr Leu Gin Asn Ser Met 
530 535 540 

Arg Val He Thr Ser Thr Asn Thr Cys Tyr Ser Arg Pro Leu Val Leu 
545 550 555 560 
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Phe Ser Tyr Gly Glu Asn Gin Gly Asn lie Gin Gly Gin Leu Gly Glu 

565 570 575 

Asn Asn Glu Leu Leu Pro Thr Leu Glu Ala Val Glu Pro Cys Ser Ala 
580 585 590 

5 Asn His Arg Arg Tyr Phe Leu Phe Gly Ser Gly Tyr Ala Leu Phe Glu 
595 600 605 

Asn Tyr Asn Phe Val Lys Met Val Asp Ala Ala Asp lie Gift He Ala 

610 615 620 

Ser Thr Phe Val Glu Leu Asn Leu Thr Leu Leu Glu Asp Arg Glu He 
10 625 630 635 640 

Leu Pro Leu Ser Val Tyr Thr Lys Glu Glu Leu Arg Asp Val Gly Val 

645 650 655 

Leu Asp Tyr Ala Glu Val Ala Arg Arg Asn Gin Leu His Glu Leu Lys 
660 665 670 

15 Phe Tyr Asp He; Asn Lys Val He Glu Val; Asp Thr Asn Tyr Ala Gly 
675 680 685 

Leu Gin Glu : Phe Gly Cys Met Ser He Thr Lys Lys Asp Ala Asn Pro 

690 695 700 

Asn Asn Gly Gin Thr Gin Leu Glu Ala Ala Arg Met Glu Leu Thr Asp 
20 705 7(10', TO 7-20 

Leu Lie ; Asn. Ala.., Lys. Ala, Met; Thr Leu Ala- Ser Leu Gin Asp/ TyrAla ; ■ 

725 730 735 

Lys He Glu Ala Ser Leu Ser Ser Ala Tyr Ser Glu Ala Glu Thr Val 
740 745 750 

25 Asn Asn Asn Leu Asn Ala Thr Leu Glu Gin Leu Lys Met Ala Lys Thr 
755 760 765 

Asn Leu Glu Ser Ala lie Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe 
770 775 780 
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Asp Asn Glu His Pro Asn Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr 
785 790 795 800 

Thr Leu Glu Gin Arg Ala Thr Asn Leu Glu Gly Leu Ser Ser Thr Ala 
805 810 815 

5 Tyr Asn Gin Me Arg Asn Asn Leu Val Asp Leu Tyr Asn Lys Ala Ser 
820 825 830 

Ser Leu He Thr Lys Thr Leu Asp Pro Leu Asn Gly Gly Thr Leu Leu 

835 840 845 

Asp Ser Asn Glu He Thr Thr Ala Asn Lys Asn He Asn Asn Thr Leu 
10 850 855 860 

Ser Thr He Asn Glu Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Ser 
865 870 875 880 

Phe He Lys Lys Val He Gin Asn Asn Glu Gin Ser Phe Val Gly Thr 
885 890 895 

15 Phe Thr Asn Ala Asn Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe 
900 905 910 

Ser Ala Asp Val Thr Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val 

915 920 925 

Trp Asn Gly Asp Glu Pro Ser Ser Arg He Leu Ala Asn Thr Asn Ser 
20 930 935 940 

He Thr Asp Val Ser Trp He Tyr Ser Leu Ala Gly Thr Asn Thr Lys 
945 950 955 960 

Tyr Gin Phe Ser Phe Ser Asn Tyr Gly Pro Ser Thr Gly Tyr Leu Tyr 
965 970 975 

25 Phe Pro Tyr Lys Leu Val Lys Ala Ala Asp Ala Asn Asn Val Gly Leu 
980 985 990 

Gin Tyr Lys Leu Asn Asn Gly Asn Val Gin Gin Val Glu Phe Ala Thr 
995 1000 1005 
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Ser Thr Ser Ala Asn Asn Thr Thr Ala Asn Pro Thr Pro Ala Val Asp 
1010 1015 1020 

- Glu He Lys Val Ala Lys ; He Val Leu Ser Cly Leu Arg Phe Gly Gin 
1025 1030 1035 1040 

5 Asn Thr Me Glu Leu Ser Val Pro Thr Gly Glu Gly Asn Met Asn Lys 
,. , : : 1045 1050 ' 1055 

Val Ala Pro Met He Gly Asn He Tyr Leu Ser Ser Asn Glu Asn Asn 

1060 1065 1070 

Ala Asp Lys He Pro Gly Tyr Arg Arg Pro Gly Thr Phe Leu *** 
10 :; . : 1075 :, 1080 1085 
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